We present the discovery and early evolution of ASASSN-19bt, a tidal disruption event (TDE) discovered by the All-Sky Automated Survey for Supernovae at a distance of d 115 Mpc and the first TDE to be detected by TESS. As the TDE is located in the TESS Continuous Viewing Zone, our dataset includes 30-minute cadence observations of the transient and its host dating to the start of TESS Sector 1, and we are able to precisely determine the date when the TDE begins to brighten. Due to early discovery by ASAS-SN and the prompt triggering of follow-up observations, our dataset also includes 18 epochs of Swift UVOT and XRT observations, including 10 prior to peak light, XMM-Newton observations obtained at peak, 12 spectroscopic observations (7 prior to peak), and ground data from the Las Cumbres Observatory telescope network. ASASSN-19bt thus has the most detailed pre-peak dataset for any TDE, allowing us to better model the early emission of a TDE than has been previously possible. From the TESS light curve, we find that the transient began to brighten on 2019 January 21.6 and that its initial rise was consistent with a flux ∝ t 2 power-law model. ASASSN-19bt has optical/UV emission that is well-fit by a blackbody SED, and it exhibits an early spike in its luminosity and temperature roughly 31 rest-frame days before peak that has not been seen in other TDEs, possibly because UV observations were not triggered early enough to detect it. It peaked on 2019 March 04.9 at a luminosity of L 1.3 × 10 44 ergs s −1 and radiated E 3.2 × 10 50 ergs during the rise to peak.
INTRODUCTION
Tidal disruption events (TDEs) are rare transient phenomena that occur when a star passes within the tidal radius of a supermassive black hole (SMBH). This results in the tidal forces from the SMBH overwhelming the self-gravity of the star, tearing the star apart. In the classical picture, roughly half of the disrupted stellar material is ejected from the system while the rest remains bound to the SMBH and falls back to pericenter at a rate asymptotically proportional to t −5/3 . A portion of this material then forms an accretion disk, producing a luminous, short-lived flare (e.g., Lacy et al. 1982; Rees 1988; Evans & Kochanek 1989; Phinney 1989) .
The initial theoretical work (e.g., Lacy et al. 1982; Rees 1988; Evans & Kochanek 1989; Phinney 1989 ) predicted temperatures of T ∼ a few ×10 5 K, which would result in emission peaking at soft X-ray energies, and that the transient luminosity would follow the same t −5/3 time dependence as the mass fallback rate. In recent years, however, wide-area sky surveys have discovered an increasing number of TDE candidates that exhibit a large range of observational properties that differ from the classical picture (e.g., van Velzen et al. 2011; Cenko et al. 2012; Gezari et al. 2012; Arcavi et al. 2014; Chornock et al. 2014; Holoien et al. 2014; Gezari et al. 2015; Vinkó et al. 2015; Holoien et al. 2016b,a; Brown et al. 2016; Auchettl et al. 2017; Blagorodnova et al. 2017; Brown et al. 2017 Brown et al. , 2018 Gezari et al. 2017; Holoien et al. 2018a,b; van Velzen et al. 2019; Leloudas et al. 2019 ). These objects typically exhibit constant temperatures roughly an order of magnitude cooler than the initial predictions, peaking at ultraviolet (UV) wavelengths; a wide range of luminosity decline rates that vary over time; and broad hydrogen and helium emission lines of varying relative strength in their optical spectra. Despite significant theoretical work on these objects, a single, unifying model has yet to be developed that can explain all the observations. However, it is now clear that TDE emission depends on a range of factors, including the properties of the disrupted star (e.g., MacLeod et al. 2012; Kochanek 2016) , the evolution of the stellar debris stream after disruption (e.g., Kochanek 1994; Strubbe & Quataert 2009; Guillochon & Ramirez-Ruiz 2013; Hayasaki et al. 2013 Hayasaki et al. , 2016 Piran et al. 2015; Shiokawa et al. 2015) , and radiative transfer effects (e.g., Gaskell & Rojas Lobos 2014; Strubbe & Murray 2015; Roth et al. 2016; Roth & Kasen 2018 Only a small subset of TDEs have been discovered prior to peak light, making it difficult to study the evolution of the stellar debris following disruption and the formation of the accretion disk, and resulting in a significant gap in our theoretical understanding of these objects. Only in recent years have early discoveries become more common, as sky surveys with high cadence and wide coverage, such as the AllSky Automated Survey for Supernovae (ASAS-SN; Shappee et al. 2014; Kochanek et al. 2017) , the Palomar Transient Factory (PTF; Law et al. 2009 ), the Asteroid Terrestrialimpact Last Alert System (ATLAS; Tonry et al. 2018) , and the Zwicky Transient Facility (ZTF; Bellm et al. 2019) , have grown and come online. This has resulted in a growing sample of TDEs with several weeks of observations prior to peak (e.g., Holoien et al. 2018a; Leloudas et al. 2019; van Velzen et al. 2019; Wevers et al. 2019) , but there has yet to be a case where the transient has been caught within hours of beginning to brighten, as has been done with several supernovae (SNe).
The Kepler spacecraft, which continuously monitored thousands of galaxies between its original four-year primary mission and the K2 Campaign 16 Supernova Experiment, created a new paradigm for early-time SN light curves, as it obtained light curves of six SNe spanning from prior to explosion through the early rise at extremely high cadence. The Kepler sample includes ASASSN-18bt, which has the most precisely measured SN light curve to-date (Olling et al. 2015; Garnavich et al. 2016; Shappee et al. 2019; Dimitriadis et al. 2019) .
The Transiting Exoplanet Survey Satellite (TESS; Ricker et al. 2015) has the potential to do the same for TDEs, as it combines continuous space-based monitoring for time spans ranging from one month to one year with an extremely wide field-of-view, providing both the ability to observe TDEs minutes after they start to brighten and the sky coverage needed to have any likelihood of observing a TDE. TESS has already detected significantly more SNe than Kepler in less than a year of operations (Fausnaugh et al. 2019; Vallely et al. 2019) , and can achieve a 3σ limiting magnitude of ∼ 20 mag in 8 hours of observation, making it an ideal complement to modern high-cadence ground-based surveys.
Here we present the discovery and early-time observations of ASASSN-19bt, a TDE discovered by ASAS-SN on 2019 January 29 in the galaxy 2MASX J07001137−6602251
1 . ASASSN-19bt is located in the TESS Continuous Viewing Zone (CVZ), and is the first TDE flare detected by TESS, providing us with an unprecedented cadence on its rising light curve and the ability to precisely measure the time when the transient began to brighten. At a redshift of z = 0.0262 (d = 115.2 Mpc for H 0 = 69.6 km s −1 Mpc −1 , Ω M = 0.29, and Ω Λ = 0.71) based on an archival 6dF spectrum obtained from NED (Jones et al. 2009) , it is also one of the nearest TDEs discovered to-date, and had a peak UV magnitude comparable to that of ASASSN-14li (Holoien et al. 2016b ). In Section 2 we describe the discovery of ASASSN-19bt, the available archival data for the host, and the observations obtained in our follow-up campaign. In Section 3 we fit the physical properties of the TDE using the early light curves, describe the transient's blackbody evolution and compare it to other TDEs in literature, and analyze the early spectroscopic evolution of . Finally, a summary of our results and a discussion of the physical implications are given in Section 4.
DISCOVERY AND OBSERVATIONS
ASAS-SN is an ongoing project designed to monitor the entire visible sky in an unbiased way with a rapid cadence to discover bright, nearby transients. To accomplish this, we use units hosted by the Las Cumbres Observatory global telescope network (Brown et al. 2013) at multiple sites around the globe, each consisting of four 14-cm telescopes on a common mount. ASAS-SN expanded in 2017 and currently operated with five units, located in Hawaii, Texas, Chile, and South Africa. ASAS-SN can observe the entire visible sky to a depth of g ∼ 18.5 mag roughly once every 24 hours, weather permitting (Shappee et al. 2014; Kochanek et al. 2017) . In order to maximize the synergy between ASAS-SN and TESS, ASAS-SN monitors the TESS fields at an increased cadence, allowing us to discover transients in the TESS fields and trigger follow-up data collection as soon as possible in order to complement the TESS light curve.
ASASSN-19bt was discovered on 2019 January 29.91 at RA=07:00:11.41, Dec= −66:02:25.16 (J2000) in g-band images obtained from the ASAS-SN "Payne-Gaposchkin" unit located in Sutherland, South Africa, and we promptly announced its discovery to the community via the Transient Name Server. Because its position was consistent with the nucleus of its host galaxy and it was located in a field that was part of the TESS CVZ, we triggered a spectroscopic followup observation with the Low-Dispersion Survey Spectrograph 3 (LDSS-3) mounted on the Magellan Clay 6.5-m telescope on 2019 January 31.20. The spectrum revealed a strong blue continuum, narrow emission features consistent with those in an archival spectrum of the host (see Section 2.1), and no obvious broad emission features. Based on this, we publicly announced the discovery and classification of the target as a possible young TDE (Cacella et al. 2019) , noting that a lack of broad hydrogen and helium emission lines prior to peak light has been seen in other TDEs (e.g., Holoien et al. 2018a) . Figure 1 shows images of ASASSN-19bt taken near peak light from TESS, ASAS-SN, and the Las Cumbres Observatory 1-m telescopes. Despite the large pixel sizes of ASAS-SN and TESS, the transient is clearly detected by both instruments.
Based on the preliminary classification, we requested and were awarded target-of-opportunity (TOO) observations from the Neil Gehrels Swift Gamma-ray Burst Mission (Swift; Gehrels et al. 2004 ) UltraViolet and Optical Telescope (UVOT; Roming et al. 2005 ) and X-ray Telescope (XRT; Burrows et al. 2005) . The Swift observations confirmed that the transient was UV-bright and exhibited very faint X-ray emission, both consistent with the TDE classification, and we began a multi-wavelength follow-up campaign to observe the transient.
Archival Data of 2MASX J07001137−6602251
We obtained BV gri magnitudes of the host galaxy from the AAVSO Photometric All-Sky Survey Data Release 10 (APASS; Henden et al. 2015) , JHK S magnitudes from the Two Micron All-Sky Survey (2MASS), and W 1 and W 2 measurements from the Wide-field Infrared Survey Explorer (WISE; Wright et al. 2010 ) AllWISE data release. 2MASX J07001137−6602251 is at a declination too far south to be observed by optical surveys such as the Sloan Digital Sky Survey (SDSS) and Pan-STARRS or radio surveys like FIRST and NVSS. It is not detected in archival data from, or was not previously observed by, Spitzer, Herschel, or the Hubble Space Telescope (HST).
Serendipitously, 2MASX J07001137−6602251 is located approximately 8. 5 away from the BL Lac-type object PKS 0700−661, which was observed several times by Swift in . Due to the 17. 0×17. 0 field-of-view of Swift, 2MASX J07001137−6602251 was captured in several of these archival observations. While it is located at the edge of the field, making it difficult to use these archival images as image subtraction templates, we obtained archival Swift UVOT magnitudes by first summing all the available data in each of the six UVOT filters using the HEAsoft software task uvotimsum, and then extracting counts from the combined images in a 5. 0 radius aperture using the software task uvotsource, with a sky aperture of ∼ 40. 0 radius to estimate and subtract the background counts. We converted the archival count rates to magnitudes and fluxes using the most recent UVOT calibration (Poole et al. 2008; Breeveld et al. 2010) . The Swift UVOT, APASS, 2MASS and WISE magnitudes of the host that we used to fit the host galaxy SED and estimate the host flux (see below) are shown in Table 1 .
There were pre-event X-ray observations of 2MASX J07001137−6602251 by the ROSAT All-Sky Survey (Voges et al. 1999 ) circa 1990 and in the serendipitous Swift X-Ray Telescope (XRT; Burrows et al. 2005) observations. No source was detected by ROSAT to a 3σ upper limit of 4.7 × 10 −3 counts s −1 in the 0.3-2.0 keV range. Assuming a Γ = 1.75 power-law spectrum typical of an AGN (e.g., Ricci et al. 2017) , and an HI column density of 7.1×10 20 cm −2 , we derive a 3σ absorbed flux upper limit of ∼ 1.7 × 10 −12 ergs cm −2 s −1 over the 0.3-10.0 keV energy range. This corresponds to an absorbed luminosity of 2.7 × 10 42 erg s −1 , implying that the host does not harbour a strong AGN (e.g., Ricci et al. 2017) . Interestingly, we detect weak (∼ 3σ) X-ray emission from the first Swift observation (ID 38450) in 2009 but a follow-up observation (also ID 38450) taken ∼ 20 days later does not show any significant X-ray emission. Further observations (IDs 41619 and 83377) taken in 2010, 2014 and 2018 show no evidence of X-ray emission.
The detection in the first Swift observation has a count rate of (2.3 ± 1) × 10 −3 counts/sec in the 0.3-10.0 keV energy range. Assuming the same model we used to derive the ROSAT upper limit, this corresponds to a flux of (9.6 ± 4) × 10 −14 erg cm −2 s −1 and a luminosity of (1.5 ± 0.7) × 10 41 erg s −1 in the 0.3-10.0 keV energy range. This emission could be indicative of weak AGN emission, but there are too few counts to determine the origin of the emission. If we then combine all the Swift non-detections, we obtain a 3σ upper limit on the count rate of 9.7 × 10 −4 , which corresponds to a flux limit of 4.1 × 10 −14 erg cm −2 s −1 and a luminosity limit of 6.3 × 10 40 erg s −1 . For our BH mass estimate (see below), the apparent detection corresponds to 2 × 10 −4 of Eddington given our estimated BH mass, and the upper limit from the Swift non-detections is two times lower.
We assessed the recent star formation history by measuring the Hα equivalent width (EW) and Lick Hδ A index of the 6dF spectrum as in French et al. (2016) , finding that the Hα EW is 17.11 ± 0.76 Å and the Lick Hδ A index is 6.08 ± 0.92 Å, where we are defining positive values of EW as emission. The left panel of Figure 2 shows the Hα EW compared to the Lick Hδ A index for 2MASX J07001137−6602251 and several other TDE host galaxies. While its Lick Hδ A index is similar to those of FAST. Magnitudes in the Swift filters are 5. 0 aperture magnitudes measured from archival data, while APASS, 2MASS, and WISE magnitudes were taken from their respective catalogs. The Swift and APASS magnitudes shown here were also used to calculate the host's flux in the UV and optical bands to use for host subtraction from our follow-up photometry (see Sections 2.4 and 2.5). All magnitudes are in the AB system. other TDE hosts, 2MASX J07001137−6602251 exhibits a significantly stronger Hα emission feature. We also measured the NII6584/Hα and OIII5007/Hβ line ratios in order to analyze the galaxy using the BPT diagram (Baldwin et al. 1981) shown in the right panel of Figure 2 . The NII6584/Hα flux ratio is 0.76 ± 0.03 and the OIII5007/Hβ flux ratio is 12.85 ± 3.36. These line ratios indicate the possible presence of a Seyfert in the host galaxy, but could also be generated by shocks (e.g., Rich et al. 2015) .
As can be seen in the left panel of Figure 2 , 2MASX J07001137-6602251 is similar to the "shocked post-starburst" (SPOG) galaxies identified by Alatalo et al. (2016) . SPOGs combine strong Balmer absorption with emission line ratios consistent with shocks and inconsistent with star-formation. This selection differs from an E+A or K+A selection by allowing for Hα emission, even if much of the emission is unlikely to be from star formation. Most SPOGs have star formation histories similar to traditionally-selected poststarburst galaxies, yet are on average younger and thus may have higher dust obscuration (French et al. 2018 ). There are several theoretical predictions for a higher TDE rate in young starburst/post-starburst galaxies (Madigan et al. 2018; Stone et al. 2018 ) which would predict an intrinsically high TDE rate in SPOGs as well, although the observed rate might be lower due to the extra dust.
The right panel of Figure 2 shows a BPT diagram of 2MASX J07001137−6602251 and several other TDE hosts along with a comparison sample from the SDSS main spectroscopic survey (Strauss et al. 2002) . The host of ASASSN19bt lies in the Seyfert or non-star-forming portion of the diagram, along with several other TDE hosts, but it lies outside the region enclosing galaxies with line ratios consistent with shocks. Thus, while it is similar in many ways to SPOGS, it is likely not a member of this population.
We fit the spectral energy distribution (SED) of the host galaxy using the Fitting and Assessment of Synthetic Templates (FAST; Kriek et al. 2009 ) code. We used the Swift UVOT UV and U, APASS BV gri, 2MASS JHK S , and WISE W 1 and W 2 magnitudes given in Table 1 to constrain the model. We assumed a Cardelli et al. (1989) extinction law with R V = 3.1, a Galactic extinction of A V = 0.336 mag (Schlafly & Finkbeiner 2011) , a Salpeter initial mass function, an exponentially declining star-formation history, and stellar population models from Bruzual & Charlot (2003) for the fit. The FAST fit indicates that 2MASX J07001137−6602251 has a stellar mass of M = 1.1
10 M , an age of 3.2 +5.8 −0.1 Gyr, and a star-formation rate of SFR = 1.7
Using the average stellar-mass-to-bulge-mass ratio from the hosts of ASASSN-14ae, ASASSN-14li, and ASASSN-15oi (Holoien et al. 2014 (Holoien et al. , 2016b to scale the stellar mass of the host, as we have done with previous TDEs (e.g., Holoien et al. 2018b) , results in an estimated bulge mass of M B 10 9.4 M . This corresponds to an estimated black hole mass of M BH = 10 6.8 M (McConnell & Ma 2013), comparable to the BH mass estimates for other TDE hosts (e.g., Holoien et al. 2014 Holoien et al. , 2016b Brown et al. 2017; Wevers et al. 2017; Mockler et al. 2018 ).
ASAS-SN light curve
ASAS-SN images are processed in real-time using a fully automated pipeline incorporating image subtraction that is performed with the ISIS package (Alard & Lupton 1998; Alard 2000) . As ASAS-SN monitors the TESS fields with an increased cadence, the field containing ASASSN-19bt was observed on average 1 − 2 times per night before and after discovery of the transient with cameras in our "Cassius", "Paczynski", and "Payne-Gaposchkin" units, located in Chile and South Africa. To ensure that no transient flux was present in the reference images used for image subtraction, we constructed a reference image for each camera that observed ASASSN-19bt using only data obtained earlier than 2018 December 1, roughly 60 days prior to discovery. We used these references as subtraction templates to subtract the background and host emission from all data taken after 2019 January 1, ensuring that we capture the full rise of the TDE in ASAS-SN data.
We performed aperture photometry on each host-subtracted image using the IRAF apphot package and an aperture 3 pixels in radius (roughly equivalent to 21. 0). We calibrated the ASAS-SN g-band magnitudes using several stars near the transient with magnitudes available in APASS. For many pre-discovery epochs, when ASASSN-19bt was very faint or not detected, we combined images taken over several days on the same camera to improve the signal-to-noise of our detections and obtain deeper limits on the TDE emission. All ASAS-SN photometry, including both detections and 3σ upper limits, is presented in Table 2 , and we show the ASAS-SN light curve in Figure 3 along with our follow-up photometry and photometry from TESS.
TESS Observations
Located in the TESS Continuous Viewing Zone near the South Ecliptic Pole, ASASSN-19bt has been observed by TESS almost constantly since science operations commenced in late July of 2018. The location of the TDE fell within a chip gap during Sector 6 observations, but this is the only Sector in Cycle 1 for which TESS did not observe it. There are 5 full Sectors of pre-disruption observations and a full orbit's worth of observations obtained in Sector 7 prior to first light from the TDE. After first light, the transient's rise is continuously sampled by TESS throughout the remainder of Sector 7 and all of Sector 8, with the exception of a gap in Sector 8 caused by an instrument anomaly on the spacecraft.
As with the ASAS-SN data, we used the ISIS package (Alard & Lupton 1998; Alard 2000) to perform image subtraction on the TESS full frame images (FFIs) to produce high fidelity light curves. Due to the large pixel scale of the TESS observations, we elected not to rotate a single reference image for use across various sectors and instead chose to construct independent reference images for each sector. For each Lick HδA absorption (tracing star formation over the last Gyr) compared to the Hα EW emission (usually tracing current star formation) for 2MASX J07001137−6602251 in orange and several other TDE hosts in blue. Galaxies from the SDSS main spectroscopic survey (Strauss et al. 2002) are shown in grey. The green contours show the population of shocked post-starburst (SPOG) galaxies (Alatalo et al. 2016) . 2MASX J07001137−6602251 has strong H α emission like many star-forming galaxies, but its strong Balmer absorption places it closer to the population of SPOGs. Right Panel: BPT diagram showing 2MASX J07001137−6602251 (orange) and other TDE host galaxies (blue). Galaxies from the SDSS main spectroscopic survey (Strauss et al. 2002) are shown in grey. The solid line is the theoretical maximum starburst line from Kewley et al. (2001) and the dotted line is the observed starburst -AGN separation from Kauffmann et al. (2003) . The region enclosed by dashed lines indicates galaxies with line ratios consistent with shocks. 2MASX J07001137−6602251 is in the Seyfert or non-star-forming portion of this diagram but slightly outside of the shocked region, so it is similar to, but not a part of, the SPOG population.
sector we constructed a reference image by selecting the first 100 FFIs of good quality obtained during that sector, excluding those with sky background levels or PSF widths above average for the sector. We exclude any FFIs with data quality flags from our analysis entirely. We adopted additional conservative quality cuts, excluding FFIs obtained when the spacecraft's pointing was compromised, when TESS was either impacted by or recovering from an instrument anomaly, or when significant background effects due to scattered light were present in the images.
Because a considerable amount of flux from the TDE is present in the images used to construct the Sector 8 reference, fluxes in the raw difference light curve for this sector are systematically lower than the intrinsic values. We correct for this by applying an offset, which we calculate by matching the first 12 hours of Sector 8 observations (24 epochs) to an extrapolation of the Sector 7 power-law fit shown in Figure 6 (see Section 3.2). The measured fluxes were converted into TESS-band magnitudes using an instrumental zero point of 20.44 electrons per second in the FFIs, based on the values provided in the TESS Instrument Handbook (Vanderspek et al. 2018) . TESS observes in a single broad-band filter, spanning roughly 6000-10000 Å with an effective wavelength of ∼7500 Å, and TESS magnitudes are calibrated to the Vega system (Sullivan et al. 2015) . The full, Swift NOTE-Host-subtracted magnitudes and 3σ upper limits for all photometric follow-up data. The Telescope/Observatory column indicates the source of the data for each epoch: "ASAS-SN" is used for ASAS-SN survey data, "TESS" is used for TESS data, "LCOGT_1m" is used for data from the Las Cumbres Observatory 1-m telescopes, and "Swift" is used for Swift UVOT data. A range of dates given in column 1 indicates the dates of the earliest and latest observations in a set that were combined to improve signal-to-noise. All measurements have been corrected for Galactic extinction and are presented in the AB system. Only a portion of this Table is shown here, for guidance regarding its form and content; the entire table is published in machinereadable format in the online journal.
host-subtracted light curves for all currently available TESS Sectors are shown in 
r+2.5 i+3.5 TESS+4.8 Figure 3 . Host-subtracted UV and optical light curves of , showing the ASAS-SN (g, circles), Swift (UV+UBV , squares), Las Cumbres Observatory 1-m telescopes (BV ri, diamonds) and TESS (pentagons) photometry and spanning from roughly 60 days prior to peak brightness (MJD=58546.9) to 35 days after. Arrows indicate 3σ upper limits for epochs where no transient flux is detected. Swift UVOT B and V data were converted to Johnson B and V magnitudes to enable direct comparison with other data. Error bars on the time axis for pre-discovery ASAS-SN data indicate the date range of observations combined to obtain deeper limits and higher signal-to-noise detections. The TESS light curve shows the median magnitude of observations in 2-hour bins, with epochs with negative subtracted flux or prior to our inferred time of first light (MJD=58504.6, see Section 3.2) converted into 3σ upper limits. Black bars along the X-axis show epochs of spectroscopic follow-up. All data are corrected for Galactic extinction and are presented in the AB system.
For comparison with our other photometry, we binned the TESS data for epochs after MJD = 58491 in 2-hour bins by taking the median flux in each bin and calculating the TESS magnitude from the median flux. We converted the TESS Vega magnitudes to the AB system using an offset of m AB − m Vega = 0.411 to match our other photometry. TESS magnitudes and 3σ limits are presented in Table 2 and shown in Figure 3. 
Swift UVOT Observations
Following our initial classification of ASASSN-19bt as a possible TDE, we requested and were awarded 17 epochs of target-of-opportunity (TOO) observations with the Swift UVOT and XRT, with the first epoch of observations obtained within 2 days of discovery.
UVOT observations were obtained in the V (5468 Å), B (4392 Å), U (3465 Å), UVW 1 (2600 Å), UV M2 (2246 Å), and UVW 2 (1928 Å) filters (Poole et al. 2008) in most epochs, with some epochs having only a subset of filters due to scheduling. Each epoch of UVOT data contains 2 observations in each filter, and in order to measure transient fluxes for each epoch we first combined the two images in every filter using uvotimsum. We then used uvotsource to measure counts from the source in the combined images using a 5. 0 aperture and a background region of ∼ 40. 0 radius to estimate and subtract the sky background. As with the archival data, we then converted the count rates to magnitudes and fluxes using the most recent UVOT calibration (Poole et al. 2008; Breeveld et al. 2010) .
We corrected all the UVOT photometry for Galactic extinction using a Cardelli et al. (1989) extinction law. To enable the UVOT B and V data to be directly compared with Johnson B and V data obtained from ground-based telescopes, we converted the UVOT B-and V -band data to Johnson B and V magnitudes using publicly available color corrections 2 . Finally, we then subtracted the host flux measured from the archival Swift observations (UV filters and U) or taken from the APASS catalog (BV ) from each UVOT observation to isolate the transient flux in each epoch. The hostsubtracted Swift UVOT photometry is presented in Table 2 and shown in Figure 3 . ASASSN-19bt has one of the brightest measured peak UV magnitudes of any TDE to-date, and is comparable in brightness to ASASSN-14li (Holoien et al. 2016b ) despite being more distant. ASASSN-19bt also has 10 epochs of UV observations obtained prior to peak, making this one of the best-sampled multiwavelength rising light curves obtained to-date of a TDE.
Other Photometric Observations
2 https://heasarc.gsfc.nasa.gov/docs/heasarc/caldb/swift/docs/uvot/uvot_ caldb_coltrans_02b.pdf
In addition to the ASAS-SN, Swift, and TESS observations, we also obtained photometric observations in the BV ri filters from Las Cumbres Observatory 1-m telescopes located in Cerro Tololo, Chile, Siding Spring, Australia, and Sutherland, South Africa (Brown et al. 2013) . After applying photometric calibrations, we measured aperture magnitudes using the IRAF apphot package, with a 5. 0 aperture region used to extract source counts and a 15. 0−30. 0 annulus used to estimate and subtract background counts. We calibrated the Las Cumbres Observatory magnitudes using several stars in the field with magnitudes available in the APASS DR 10 catalog.
As we did with the UVOT observations, we corrected the ground-based aperture magnitudes for Galactic extinction and subtracted the host flux in each band taken from APASS. We find excellent agreement between the UVOT B and V magnitudes and those measured from the Las Cumbres Observatory telescopes. We present the host-subtracted ground-based photometry in Table 2 and show them in Figure 3 2.6. X-ray Observations
Swift XRT Observations
In addition to the Swift UVOT observations, we simultaneously obtained XRT photon-counting (PC) observations of ASASSN-19bt. All observations were reduced following the standard Swift XRT data reduction guide 3 , with the level one XRT data reprocessed using the Swift xrtpipeline version 0.13.2 script. Standard filters and screening were applied, along with the most up-to-date calibration files. To increase the signal-to-noise of our observations, we also combined the Swift observations into five time bins using XS-ELECT version 12.9.1c. We used a source region centered on the position of ASASSN-19bt with a radius of 30", and a source free background region centered at (α, δ) =(06:59:55.2, −66:05:37.04) with a radius of 150. 0. All extracted count rates were corrected for the encircled energy fraction since this source radius contains only ∼90% of the counts from a source at 1.5 keV (Moretti et al. 2004) .
In most epochs, we do not detect X-ray emission from ASASSN-19bt in the XRT data, and we calculate 3σ flux limits from the combined XRT data in such cases. However, in one combined set of observations obtained roughly 2 weeks prior to peak light we do detect weak X-ray emission from ASASSN-19bt. We report the X-ray luminosity limits and measured luminosities from the combined Swift data in Table 4. Since the Swift XRT observations showed evidence of weak X-ray emission as the source rose to peak, we requested a deep (41.4 ks) XMM-Newton Observatory target of opportunity observation (TOO) of the source. This observation was taken on 2019 March 1st (ObsID: 0831791001, PI: Auchettl), approximately 3.5 days before peak (MJD XMM =58543.21). Both the MOS and PN detectors were used for this analysis and both detectors were operated in full-frame mode using a thin filter. All data reduction and analysis was done using the XMM-Newton science system (SAS) version 15.0.02 with the most up to date calibration files.
XMM-Newton Observations
Due to the fact that XMM-Newton suffers from periods of high background and/or proton flares that may affect the quality of the data, we checked for these periods by generating a count rate histogram of the events that have energies between 10−12 keV. We find that our observation is only minimally affected by background flares, giving an effective exposure in the PN and MOS detectors of 32 ks and 37 ks, respectively.
For our analysis we used the standard screening of events, with single to quadruple events (PATTERN ≤ 12) chosen for the MOS detectors. For the PN detector, only single and double events (PATTERN≤4) were selected. We also used the standard screening FLAGS for both the MOS (#XMMEA EM) and PN (#XMMEA EP) detectors. We corrected for vignetting by processing all event files using the task EVIG-WEIGHT. We extracted spectra from both the MOS and PN detectors of ASASSN-19bt using the SAS task EVSELECT and the cleaned event files from all detectors. We used the same source region that was used to analyze the Swift observations. To avoid chip gaps we use a smaller background region centered at (α, δ) =(7:00:38.535, −66:05:43.21) with a radius of 72. 0. To increase the signal-to-noise of the MOS spectra, we combined these spectra together using the SAS task EPICSPECCOMBINE. To analyze the spectra extracted from our XMM-Newton observation, we used the X-ray spectral fitting package (XSPEC) version 12.9.0d and χ 2 statistics. Using the FTOOLS command GRPPHA, we grouped both the PN and merged MOS spectra with a minimum of 10 counts per energy bin. These data are further discussed in Section 3.4, and the X-ray luminosity measured from the XMM-Newton observations is given in Table 4 .
Spectroscopic Observations
After obtaining our first classification spectrum of ASASSN19bt, we began a program of spectroscopic follow-up to complement our photometric dataset. Our follow-up spectra were obtained with LDSS-3 on the 6.5-m Magellan Clay telescope, the Inamori-Magellan Areal Camera and Spectrograph (IMACS; Dressler et al. 2011 ) on the 6.5-m MagellanBaade telescope, the Goodman Spectrograph (Clemens et al. 2004 ) on the Southern Astrophysical Research (SOAR) 4.1-m telescope, and the Wide Field Reimaging CCD Camera (WFCCD) mounted on the du Pont 100-inch telescope. These observations included 7 spectra obtained prior to peak light and 4 spectra obtained within 3 days of peak light.
The majority of our spectra were reduced and calibrated using standard procedures in IRAF, including bias subtraction, flat-fielding, 1-D spectroscopic extraction, and wavlength calibration via comparison to an arc lamp. The IMACS data from 2019 February 05 were reduced using an updated version of the routines developed by Kelson et al. (2014) using He and Hg lamps for wavelength calibration. We flux calibrated our observations using standard star spectra obtained on the same nights as the science spectra and masked prominent telluric features. Details of the spectra in our dataset are presented in Table 3 .
We further calibrated our spectra using our photometric dataset. To obtain magnitudes with a similar amount of host contamination as the spectra, which were observed through slits of roughly 1. 0 width, we measured small aperture magnitudes from our Swift and Las Cumbres Observatory data, using a 1. 5 aperture for the Las Cumbres Observatory data and a 3. 5 aperture for the Swift data, due to the larger pixel scale of Swift. For each filter that was completely contained in the wavelength range covered by a given spectrum and for which we could either interpolate the small aperture light curves or extrapolate them by 1 hour or less we extracted synthetic photometric magnitudes from the spectrum. As the Swift data has a larger PSF and the small aperture magnitudes are more uncertain, we calibrated the spectra using only Las Cumbres Observatory data, except for the three spectra taken prior to 2019 February 10, when we obtained our first observations with Las Cumbres Observatory telescopes. We then fit a line to the difference between the synthetic and observed fluxes as a function of central filter wavelength and scaled each spectrum by the photometric fits. Finally, we corrected each spectrum for Galactic reddening using a Milky Way extinction curve assuming R V = 3.1 and A V = 0.336 (Schlafly & Finkbeiner 2011) . We also used the procedure to calibrate the archival 6dF spectrum to the same flux scale as our followup spectra using the archival magnitudes shown in Table 1 for calibration. Figure 5 shows the spectroscopic evolution of ASASSN19bt as well as the calibrated host spectrum. Prominent telluric bands have been marked in the Figure, with the feature from 7550Å−7720Å and chip gaps (where present) masked to facilitate plotting. Similar to what was seen with PS18kh (Holoien et al. 2018a) , there is little evidence of broad lines prior to peak light, with the lines becoming more prominent after peak. We further analyze the line emission in Section 3.5.
3. ANALYSIS
Position, Redshift, and t Peak Measurements
We measured the position of ASASSN-19bt using our initial V -band image and a V -band image taken near peak from the Las Cumbres Observatory 1-m telescopes. Using the early image as a subtraction template, we generated a subtracted image of the TDE. While some TDE flux was likely removed along with the host flux, this allowed us to measure a centroid position of only the TDE signal. Using the IRAF task imcentroid we measured the centroid position of the flux in the subtracted image as well as the centroid position of the nucleus of the host galaxy in the early V -band image that was used as the subtraction template, which is likely host-dominated. From this method, we obtain a position for ASASSN-19bt of RA=07:00:11.41, Dec= −66:02:25.16. This is offset by 0. 14 ± 0. 15 from the position of the host nucleus measured from the early image, which corresponds to a physical offset of 78.2 ± 83.8 pc.
The redshift of the host galaxy in the 6dF catalog is reported as z = 0.0262. In order to verify this, we downloaded the 6dF spectrum and measured the redshift using the narrow Hα and [O III] 5007/4959Å emission lines, finding z = 0.026. As this is consistent with the reported redshift, we adopt z = 0.0262 and the corresponding luminosity distance of d = 115.2 Mpc throughout our analysis.
To obtain an estimate of the time of peak light, we fit a parabola to the host-subtracted ASAS-SN g-band light curve prior to MJD=58560, as the decline of the light curve is flatter than the rise, making a parabolic fit to the entire light curve inaccurate. To estimate the uncertainty on the peak date, we generated 10000 realizations of the g light curve prior to MJD=58560 with each magnitude perturbed by its uncertainty assuming Gaussian errors. We then fit a parabola to each of these light curves and calculated the 68% confidence interval and median t peak values from these realizations. Using this procedure, we find t g,peak = 58546.9 ± 0.2 and m g,peak = 14.9. We also performed the same analysis for all of our photometric filters and found that there is some evidence that the bluer filters peaked earlier, with t UVW 2,peak = 58544.2 +2.6 −1.9 and t i,peak = 58548.9 +2.4 −1.5 , not unlike what has been seen in some other TDEs (e.g., Holoien et al. 2018a ). Due to the high cadence of the ASAS-SN light curve, its peak is much better constrained than those of the other filters, and we adopt the g-band peak of t g,peak = 58546.9, corresponding to 2019 March 04.9, throughout the manuscript.
Light Curve Analysis
We characterized the early-time rise of ASASSN-19bt with a power-law f = z when t < t 1 , and
(1)
model for the TESS flux, described by a residual background z, the start of the rise t 1 , a flux scale h and the power law index α. We use the SCIPY.OPTIMIZE.CURVE_FIT package's Trust Region Reflective method to obtain a best fit model with parameters z = −0.22 ± 0.22 µJy, h = 2.44 ± 0.90 µJy, t 1 = MJD = 58504.61 ± 0.42, and α = 2.10 ± 0.12. This fit is shown as the red curve in Figure 6 . Archival Host Figure 5 . Spectroscopic evolution of ASASSN-19bt spanning from 33 days prior to peak (2019 March 04) through 36 days after peak. All spectra have been flux calibrated using our photometry, as described in Section 2.7. The date for each spectrum and phase relative to peak in observed days is shown next to each spectrum. Hydrogen, helium, and nitrogen features that are common to TDEs are indicated with blue, red, and purple dashed lines, respectively. Telluric bands are shown in light gray. The calibrated archival host spectrum from 6dF is shown in red.
This power-law index is consistent with the "fireball" model used to model the early flux from SNe where
which assumes a band on the Rayleigh-Jeans tail of the SED and homologous expansion. For the early phases of SNe, this power-law rise with L ν ∝ (t − t 1 ) 2 is due to the fact that the velocity v and temperature T are nearly constant (e.g., Riess et al. 1999; Nugent et al. 2011) . However, as we shall see in Section 3.3, the temperature of ASASSN-19bt does not appear to be constant in these early phases, so the consistency of the exponent α with the fireball model appears coincidental.
Given the distance to the source and the effective wavelength of the TESS band pass, the flux scale given by the fit implies a radius of r = 10 13.9 T −1/2 4 (t − t 1 ) 1.05 cm (4) for a temperature of T = 10 4 T 4 K, the central values of h and α and assuming Eqn. 3. For our estimated black hole mass, this corresponds to 100T −1/2 4 gravitational radii at t − t 1 = 1 day. Since the emission region is probably not spherical, it is probably more accurate to say that the surface area producing the UV/optical emission is 4πr 2 . The TESS light curve begins to deviate from the initial power-law rise approximately 15 days after first light, with the rise slowing as it approaches peak brightness. Based on the inferred time of first light taken from the power-law fit and the time of peak light measured from the ASAS-SN light curve, we constrain the rise time to 41.2±0.5 rest-frame days.
SED Evolution
To better understand the physical parameters of the transient, we modeled the UV and optical SED of for epochs where Swift data were available as a blackbody. We used Markov Chain Monte Carlo methods to fit the blackbody SED, using a flat prior of 10000 K ≤ T ≤ 55000 K so as not to overly influence the fits. From the blackbody fits, we estimate the bolometric luminosity, temperature, and radius of ASASSN-19bt in each epoch.
To take better advantage of the high-cadence light curve from ASAS-SN, we used the Swift blackbody fits to calculate bolometric corrections for g-band magnitudes by linearly interpolating between the previous and next g-band measurements bracketing each epoch of Swift observations. We then estimated the bolometric luminosity of ASASSN-19bt from the ASAS-SN light curve, by linearly interpolating bolometric corrections calculated for the Swift epochs to each epoch of g data. For times prior to our first Swift observation, we use the bolometric correction from the first Swift SED fit. The luminosity evolution calculated from the Swift SED fits and estimated from the g-band light curve is shown in the left panel of Figure 7 .
The luminosity fits and corrected g-band light curve indicate that both the rise to peak and then initial decline after peak are relatively smooth. However, the first Swift SED fit indicates that the luminosity was higher in the first epoch than it was in the second, resulting in a short decline at t −31 rest-frame days before peak. This corresponds to a similar drop in the early temperature (see below). Such behavior has not been seen in TDEs prior to ASASSN-19bt, however, Swift UV data has not been obtained at such early times prior to peak for previous TDEs. This makes it unclear whether an early, rapid drop in temperature and luminosity is common in TDEs, or unique to , and further highlights the need for early detection and prompt scheduling of follow-up observations.
In the right panel of Figure 7 , we show a comparison of the light curve evolution of to that of several other TDEs from the literature: ASASSN-14ae (Holoien et al. 2014) , ASASSN-14li (Holoien et al. 2016b ), ASASSN15oi (Holoien et al. 2016a ), iPTF16fnl (Brown et al. 2018 ), iPTF16axa (Hung et al. 2017 ), PS18kh (Holoien et al. 2018a) , and ASASSN-18pg (Leloudas et al. 2019, Holoien Holoien et al., in prep.) . Time is shown in rest-frame days relative to peak for those objects which have observations spanning the peak of the light curve (ASASSN-19bt, ASASSN-18pg, and PS18kh) and in days relative to discovery for those objects which do not (ASASSN-14ae, ASASSN-14li, ASASSN-15oi, and iPTF16fnl).
et al. (in prep.) ). The luminosity rise of ASASSN-19bt is similar to those of ASASSN-18pg and PS18kh with the exception of the spike at t = −31 days, and it begins to decline more rapidly after peak than ASASSN-18pg, which has a pleateau-like phase at peak. Both the decline rate shortly after peak and the total luminosity are similar to most of the other objects in the sample, and ASASSN-19bt peaked at a luminosity of L 1.3 × 10 44 ergs s −1 . Figure 7 also shows the X-ray luminosities calculated from the Swift XRT and XMM-Newton observations, scaled up by a factor of 100 to make them comparable to the UV/Optical luminosities. We do not detect X-ray emission in most epochs, and all detected luminosities are 3 or more orders of magnitude weaker than the UV/optical emission. We also see some evidence that X-rays are only detected near the peak of the UV/optical light curve. We further analyze and discuss the X-ray results in Section 3.4 below.
Integrating the entire rest-frame bolometric light curve, including both the Swift blackbody fits and the converted gband data, we obtain a total radiated energy of E = (5.92 ± 0.06) × 10 50 ergs. Of this, (3.17 ± 0.05) × 10 50 ergs are released during the rise to peak, indicating that a large fraction of the energy radiated by TDEs can be emitted prior to peak light. The accreted mass required to generate the emitted energy is M Acc 0.003η −1 0.1 M , where the accretion efficiency is η = 0.1η 0.1 . This low implied accreted mass is similar to what has been seen in other TDE, and again indicates that either only a small fraction of the bound stellar material is actually accreting onto the SMBH, or that the material accretes with very low radiative efficiency.
The blackbody temperature evolution of ASASSN-19bt is shown in the left panel of Figure 8 , along with that of the same TDE comparison sample shown in Figure 7 . Unique among the TDEs shown in the Figure, ASASSN-19bt exhibits a steep temperature decline in the first 3 epochs, corresponding to the luminosity decline over the same period, before leveling off and exhibiting the relatively constant temperature evolution that is expected. None of the comparison objects have UV data as early as ASASSN-19bt, so it is possible that an early drop in temperature is common, but not observed due to discovering the TDE flare too late. After the initial decline the temperature remains fairly steady at T 16000 − 17000 K, on the low end of the temperature range observed for TDEs. Figure 8. Temperature evolution of ASASSN-19bt from the Swift blackbody fits (black circles) compared with that of the objects in our TDE comparison sample. Time is in days relative to peak light or relative to discovery, as outlined in the caption of Figure 7 , and the symbols and colors match those of Figure 7 . Figure 9 shows the blackbody radius evolution of ASASSN19bt taken from the Swift fits compared to the radius evolution of the other TDEs in our comparison sample. ASASSN19bt exhibits a rapidly growing radius in the first 3 epochs to match the drop in temperature over the same timeframe. It then appears to peak and hold relatively steady for the remainder of our period of observation, and exhibits one of the largest radii of the TDEs in our sample. While there does not seem to be a strong correlation between size and rate of decline in radius, it appears that the hotter TDEs tend to have smaller emitting regions, which is not unexpected given that they are have similar luminosities. ASASSN-19bt is a very close match to PS18kh in both temperature and radius evolution, and it will be interesting to see if ASASSN-19bt exhibits a similar "re-brightening/plateau" phase later in its evolution.
We can also combine the radius estimates from the SED fits with the results from fitting the TESS light curve in §3.2, as shown in Fig. 10 . Here we work in terms t − t 1 based on the onset time found in the TESS fits. The TESS radius estimate depends on the temperature, and we show two simple assumptions. We either assume the temperature found for the first Swift epoch (log(T /K) = 4.60) or the powerlaw in temperature defined by the first two Swift epochs (log(T /K) = 6.66 − 2.06 log(t − t 1 )) in order illustrate the uncertainties. Where they overlap, the two sets of radius estimates agree reasonably well (factor of ∼ 2). At the time of our earliest TESS detection, when t − t 1 ∼ 2 days, the emis- . Blackbody radius evolution of ASASSN-19bt from the Swift fits (black circles) compared with the radius evolution of the objects in our TDE comparison sample. Time is in days relative to peak light or relative to discovery, as outlined in the caption of Figure 7 , and the symbols and colors match those of Figure 7 . The left-hand scale shows the radius in units of cm, while the right-hand scale shows the same scale in units of the gravitational radius for a 10 7 M black hole.
sion region probably had an effective size of some tens of gravitational radii. Fig. 10 also shows the escape velocity corresponding to a given radius assuming a BH mass of 10 6.8 M . For the constant temperature case, the TESS radius evolution corresponds to a velocity of ∼ 2700 km/s which is well below the scale of the escape velocity and well above the sound speed implied by the temperatures. With the rapidly evolving temperature, the velocity implied by the TESS radius is 870(t − t 1 )
1.08 km/s, so accelerating from 870 km/s on day 1 to 10500 km/s on day 10. Similarly, the ∼ 10 14.5 cm sizes implied by the first few Swift epochs also only require velocities of 3000-4000 km/s. Thus, if the early time radii implied either by the TESS flux evolution or the first few SED fits are related to the distance from the black hole, the apparent photosphere is expanding very slowly compared to the local escape speed. If these velocities are related to dynamical velocities, then the emission region must be at a distance near 10 16.3 cm from the BH and the emission region is very small compared to the distance.
X-Ray Analysis
During the first ∼ two weeks of its evolution, our Swift XRT observations of showed no evidence of X-ray emission. We first detect the source approximately two weeks prior to the peak, the first such detection. For those events which do show evidence of X-ray emission (e.g., ASASSN-14li, Holoien et al. 2016b; Brown et al. 2017 ; ASASSN-15oi, Holoien et al. 2016a; Gezari et al. 2017; Holoien et al. 2018a; ASASSN-18ul, Wevers et al. 2019; and those in Auchettl et al. 2017) , the X-ray emission is first detected at or after peak. Some of these events may have had emission at before peak, as most X-ray observations of these sources only commenced as the associated optical/UV transient began to decline. For the other two events that were detected on the rise in the optical/UV, Swift XRT observations taken after peak showed that PS18kh (Holoien et al. 2018b; van Velzen et al. 2019 ) exhibited weak X-ray emission and pre-peak Swift observations of ASASSN-18pg only yielded upper limits on the presence of X-ray emission (Leloudas et al. 2019, Holoien et al., in prep.) .
There are too few counts in the XRT detections to extract a spectrum, but we could determine the hardness ratio, HR=(H-S)/(H+S), where S is the number of counts in the soft 0.3-2.0 keV energy band and H is the number of counts in the 2.0-10.0 keV energy band. A source is considered soft if it has a HR = −1, while it is considered hard if it has a HR = 1. Interestingly, we find an average hardness ratio of HR ∼ −0.2, which is much harder than found for nonjetted, thermal TDEs like ASASSN-14li and ASASSN-15oi which have HR ∼ −0.7, and more consistent with those seen from the jetted TDEs Swift J1644+57 and Swift J2058-05 Holoien et al. 2018a ).
Due to the hardness of this X-ray emission, we triggered a deep XMM-Newton TOO observation of the source to better constrain its nature. This observation was taken ∼ 4 days before peak and the source is well-detected. The shallower Swift observations taken around that time were only able to determine upper limits. In Figure 11 (top panel), we show the resulting PN and MOS1+MOS2 spectra of the source. The spectrum is well fit by an absorbed power law model with a photon index of Γ = 1.47 ± 0.3 and the Galactic HI column density in the direction of ASASSN-19bt (Kalberla et al. 2005) . Letting the column density (N H ) vary does not significantly improve the fit. This photon index is consistent with the best fit photon index for the jetted TDE Swift J1644+57 at late times (e.g., Burrows et al. 2011; Saxton et al. 2012; Auchettl et al. 2017) , implying that the X-ray emission may indicate the presence of a jet. The X-ray emission of several TDEs is well-modeled by a cool blackbody, but to fit the spectrum of ASASSN-19bt, we require a blackbody temperature of 0.48 ± 0.1 keV. This is significantly higher than the temperatures found for ASASSN-14li (e.g., Brown et al. 2016; Kara et al. 2018) or ASASSN-15oi (Holoien et al. 2018a ).
Spectroscopic Analysis
ASASSN-19bt exhibits several broad emission lines that begin to emerge following the 2019 February 05 spectrum, prior to which there are no discernable features. We identify strong emission from Hα, He I 5875Å, and a broad blue feature that spans the Hβ, He II 4686Å, and Hγ lines. In later epochs, the broad blue feature can be differentiated into likely Hβ and Hγ lines, and it is apparent that there is little to no emission from the He II 4686Å line, which is a rarity among TDEs. There is no sign of emission from any of the nitrogen lines identified by Leloudas et al. (2019) , in any epoch, meaning ASASSN-19bt is not among the subset of nitrogen-rich TDEs. The Hα and He I 5875Å lines are extremely broad once they begin to emerge, with maximum full width at half maxima of FWHM Hα 2.7 × 10 4 km s −1 and FWHM He I 2.1 × 10 4 km s −1 . The lines continue to exhibit similar widths throughout the period of observation and begin to develop significantly non-Gaussian shapes in later epochs.
We also measured the luminosities of the prominent emission lines in the epochs after the 2019 February 05 spectrum. For each spectrum we subtracted a local continuum estimate for the Hα and He I 5875Å lines, then measured the integrated line flux using the IRAF task splot. We also used the same procedure to measure the broad blue feature as a single emission line when possible, as this feature is difficult to break down into its component lines, making it difficult to measure the lines individually. The measured luminosities are given in Table 5 and are shown in Figure 12 . Estimating the true error on the line fluxes is difficult given their complex shape, and we assume 30% errors on the emission fluxes calculated from each epoch.
The broad lines appear roughly 18 days prior to peak and continue to grow stronger throughout the period of observation, with the Hα luminosity roughly tripling between the first detections and the latest spectrum from 2019 April 10. The emergence of spectroscopic emission lines prior to peak light and the continuing strengthening of those lines after peak is similar to what was seen with the TDE ASASSN18pg (Leloudas et al. 2019) , although in that case the lines were present more than 30 days prior to peak. Increasing line luminosities after peak were also seen in the TDE PS18kh, though in that case the lines were not present until roughly peak light (Holoien et al. 2018a ). ASASSN-19bt thus joins a growing sample of TDEs with early spectra that exhibit increasing line luminosities near peak light, in contrast to early TDE discoveries which were found after peak and which showed lines that became less luminous in the epochs following discovery (e.g., Holoien et al. 2016b; Brown et al. 2017 ).
DISCUSSION
ASASSN-19bt is the first TDE detected by TESS, and, as it happens to fall in the Continuous Viewing Zone, it presents us with an unprecedented rising light curve for a TDE. Further, due to its early detection by ASAS-SN only a few days after beginning to brighten, we were able to collect a wide variety of observations prior to peak, including several optical spectra and 10 epochs of Swift UVOT and XRT observations. All of these observations combine to make ASASSN-19bt by far the best-observed TDE at early times, and allow us to look at its early evolution in new ways.
While ASASSN-19bt exhibits luminosity, temperature, radius, and spectroscopic evolution all similar to those of other TDEs, it stands out in several ways. Its host appears to be similar to the population of "shocked post-starburst" galaxies, a sample of galaxies that are likely to have had a recent episode of star formation, similar to the E+A hosts seen for several other TDEs, but which are typically younger and have higher dust obscuration. Our earliest Swift observations, obtained more than a month prior to peak, indicate that at very early times the TDE cooled and faded, before the temperature leveled off and the luminosity began to rise again to peak. This behavior has not been seen in any other TDE, but this may be due to the fact that no TDE has had Swift observations at such early epochs, making it impossible to estimate the temperatures.
ASASSN-19bt has weak X-ray emission, and our deep observations with XMM-Newton indicate that its X-ray emission is hard compared to that of other thermal TDEs. This may indicate the presence of a jet, as the best-fit photon index is very similar to that found for the jetted TDE Swift J1644+57 (e.g., Burrows et al. 2011) . Finally, similar to what was seen with the TDE PS18kh (Holoien et al. 2018b ), shows no spectroscopic emission features in its earliest spectra. The broad lines only develop as the TDE approaches peak light. Once they appear, we see broad, asymmetric Balmer lines and a clearly detect the He I 5875Å line. Although it is a common feature of TDE spectra, there is no discernible He II 4686Å line.
The TESS light curve allows us to place a strong constraint on when the TDE began to brighten, and we find that the time between first light and the peak of its light curve was 41 restframe days. The very early rise in the TESS flux is well-fit by a power law that is consistent with the t 2 "fireball" model found for the early rise of supernovae. However, since the temperature of ASASSN-19bt does not appear to be constant during this time, the consistency with the fireball model is likely coincidental. The TESS light curve and early Swift SED fits allow us to trace the size of the emission region of the TDE to an unprecedented early phase, when it had a likely size corresponding to tens of gravitational radii. We are also able to trace the likely velocities based on the radius evolution, finding that it is either expanding at a rate well below the local escape speed or it is a very compact emission region at a much larger distance from the BH than its apparent size.
ASASSN-19bt is a poster child for a new era in early TDE studies. While not all TDEs will be found in the TESS CVZ, or be detected by TESS at all, TDEs are being found in greater numbers and at earlier times by surveys like ASAS-SN. This allows us to trigger multiwavelength follow-up observations earlier and probe the emission region at very early times. As more TDEs are found and observed extensively prior to peak, we will be able to build a better theoretical understanding of how the stellar debris evolves and how the accretion disk forms after disruption, hopefully illuminating the physics behind the later emission that we have been limited to studying for the majority of the TDEs found to date. NOTE-X-ray luminosities and 3σ upper limits on the X-ray luminosity from our Swift XRT and XMM-Newton observations. Swift data were binned in time to increase the signal-to-noise of the observations, and the epochs combined for each bin are indicated in Column 1. The uncertainties are 30% uncertainties on the measured fluxes.
